Phenytoin: effective but insidious therapy for epilepsy in people with intellectual disability.
Phenytoin (5,5-diphenylhydantoin), which has been in use for 60 years, is still an important antiepileptic drug. Its primary mechanism of action is modulation of the sustained repetitive firing of neurones by direct inhibition and blockage of voltage-gated sodium channels in the neuronal cell membrane, and by delay of cellular reactivation. The plasma protein binding of phenytoin is normally between 90% and 95%. The drug is rapidly distributed from the blood to the tissues and is almost completely metabolized in the liver. The plasma phenytoin concentration normally reaches the steady-state level within 1-2 weeks. The half-life of phenytoin is less than 20 h in low doses, but is prolonged in high doses, newborn infants and elderly people. The half-life is shortened when phenytoin is given concomitantly with an enzyme-inducing drug, such as phenobarbital or carbamazepine. Phenytoin is effective for treating generalized tonic-clonic seizures, partial seizures with or without generalization, and convulsive status epilepticus. Over the years, many new, and even serious, adverse effects of phenytoin have been recognized. Phenytoin encephalopathy, manifesting as cognitive impairment and a cerebellar syndrome, is an important adverse neurological effect, the development of which depends on the saturation kinetics of phenytoin, individual differences in phenytoin metabolism, an inhibitory effect of certain drugs on phenytoin metabolism, or the ability of certain drugs to displace phenytoin from plasma proteins, leading to an increase in the plasma level of unbound phenytoin. Because of its potentially adverse effects, phenytoin is not recommended as the first choice for treating epileptic seizures, except as a co-drug for managing convulsive status epilepticus. In patients with epilepsy who also have intellectual disability, and are susceptible to balance disturbances and cognitive dysfunction, it is wise to replace phenytoin with another drug, such as carbamazepine or oxcarbazepine. The long-term use of phenytoin is not recommended for patients with loss of locomotion, marked cognitive impairment, or symptoms and signs of cerebellar disease. The prevention of phenytoin intoxication, with the subsequent development of phenytoin-induced encephalopathy, depends on careful observation of the patients and frequent monitoring of plasma levels of phenytoin and other concomitantly administered antiepileptic drugs.